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Description 

[0001] The invention relates to the individual coat- 
ing of food products, for example, to the coating of 
chicken pieces or fish pieces with batter. s 
[0002] It is known to coat individual food products 
by processes involving dipping the food products into, or 
passing them through, a reservoir of liquid coating 
material, for example, batter, but those methods are not 
satisfactory unless the batter or other coating material 10 
has a thin consistency. 

[0003] GB 2 091 532 discloses mechanically aerat- 
ing a liquid batter mixture for coating the surface of a 
food product. 

[0004] US 1 41 7 086 discloses a machine for coat- 15 
ing confectionery, primarily with chocolate. 
[0005] The invention provides a process for coating 
food products, which comprises arranging a succession 
of food products, spaced apart from each other, on a 
first support surface, applying a covering layer of a vis- 20 
cous coating material to the food products and to the 
first support surface so that the coating material 
adheres to each food product and lies in contact with 
the first support surface at least over a region surround- 
ing the food product thereby enclosing the food product 25 
between the coating material and the first support sur- 
face, applying a layer of viscous coating material so that 
it rests on a second support surface, removing from the 
first support surface each food product together with the 
coating material adhering to it, so placing each partially 30 
coated food product on the coating material on the sec- 
ond support surface that the surface of the food product 
that was resting on the first support surface is in contact 
with the coating material on the second support surface, 
the coating material on the second support surface 35 
adhering to the partially coated food product and. where 
it meets it, uniting with the coating material applied to 
the food product when it was on the first support sur- 
face, so that each food product is enrobed in the coating 
material, and removing the coated food products from 40 
the second support surface, the process further com- 
prising mechanically introducing air, or another suitable 
gas, into the coating material before it is applied to the 
first and/or second support surfaces. 
[0006] It will be appreciated that the process of the 45 
invention avoids the need to move the food products 
through the coating material, thus making the process 
practicable for use with coating materials that are of too 
thick a consistency to be applied by moving the food 
products through a mass of the coating material. It will 50 
also be realised that, for the process of the invention to 
operate well, the coating material has to have appropri- 
ate flow characteristics, adequate adhesion in relation 
to the food products and to the second support surface, 
and usually to the first support surface, and sufficient 55 
cohesion (or self-adhesion) to provide the final continu- 
ous covering that is desired. The required properties of 
the coating material are discussed in more detail below, 



but it will commonly prove to be the case, at least when 
the coating material is batter, that coating materials that 
are of consistencies which are rather too thick to be suit- 
able for coating by dipping will prove to be suitable for 
use with the process of the invention. 
[0007] In the process of the invention, the first sup- 
port surface is advantageously provided by an endless 
conveyor (referred to hereinafter as The first conveyor") 
arranged to transport the food products past a station at 
which the covering layer of viscous coating material is 
applied. 

[0008] The food products should be spaced suffi- 
ciently far apart from each other on the first support sur- 
face to allow the coating material to drop down around 
each food product onto the support surface so that the 
coating material comes into contact with, and adheres 
to, as much of the sides of the food product as possible 
and also comes into contact with, and lies on, the first 
support surface over a region surrounding the food 
product. The extent to which the coating material is able 
to come into contact with, and adhere to. the sides of 
the food product is, however, at least partly dependent 
on the shape of the food product itself, as is discussed 
below, ft may be found advantageous to arrange for the 
first support surface to pass through means such as a 
downwardly flowing curtain of air (often referred to as an 
"air knife") to promote contact between the coating 
material and the food product and/or between the coat- 
ing material and the first support surface over a region 
around each food product. The optimum initial spacing 
between the food products on the first support surface 
will depend at least in part on the flow characteristics of 
the coating material. In addition, when the first support 
surface is provided by the first conveyor as discussed 
above, the speed of the first conveyor past the station at 
which the coating material is applied is a factor in deter- 
mining the optimum initial spacing between the food 
products. It will be found, however, that a suitable spac- 
ing can readily be ascertained in practice in any partic- 
ular case. 

[0009] When the first support surface is provided by 
the first conveyor as described above, then removal of 
the food products from the first support surface is 
advantageously effected by arranging for the food prod- 
ucts, when they reach the end (referred to hereinafter as 
"the front end") of the upper run of the first conveyor, to 
be carried forward onto an adjacent endless conveyor. 
Assuming satisfactory coverage of the sides and ipper- 
most surfaces of the food products by the coating mate- 
rial at that stage, and also assuming sufficient adhesion 
between the coating material and the first support sur- 
face, it can be arranged for the layer of coating material 
to rupture around each food product in the region where 
the coating material extends from the food product onto 
the support surface as each food product is removed 
from the first support surface. When such rupture of the 
coating material is required, the said adjacent conveyor 
is advantageously arranged near to, but separated from, 
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the front end of the first conveyor by a gap sufficient to 
allow the passage through it of the coating material 
adhering to the first conveyor. Because the food prod- 
ucts are relatively rigid as compared with the coating 
material, the food products, together with the part of the 5 
coating material adhering to them, can be effectively 
peeled off the first support surface leaving the remain- 
der of the coating material still adhering to that surface 
to pass through the said gap. 

[001 0] Before the partially coated food products are 10 
placed on the second support surface, which is advan- 
tageously provided by an endless conveyor (referred to 
hereinafter as "the second conveyor*), the food prod- 
ucts may be arranged to encounter further means for 
promoting contact between the coating material and 15 
each of the food products. TTius. when conveyors are 
used as described above, the conveyor adjacent to the 
first conveyor and onto which the food products are 
transferred from the first conveyor may be an intermedi- 
ate transfer conveyor arranged to transport the food 20 
products to the second support surface. The time spent 
on such a transfer conveyor can enable the coating 
material to drop further down around each food product 
and to come into contact with, and adhere to, a greater 
area of the food product. In addition, if it were found nec- 25 
essary to neaten or trim the edges of the coating mate- 
rial then that could be effected on the transfer conveyor. 
The provision of such a transfer conveyor may not, how- 
ever, be required, and the said adjacent conveyor may 
be the second conveyor which provides the second sup- 30 
port surface. To promote contact between the coating 
material and the sides of each of the food products, the 
food products may be arranged to pass through means 
such as an air knife (or downwardly flowing curtain of 
air) in the region where the food products are removed 35 
from the first support surface. 
[0011] With certain shapes of food products, for 
example, thick food products having side wails that are 
inclined outwardly away from each other and from the 
base of the food product or even having upright side 40 
walls, it may be found that air is trapped in the region 
around the base of the food product between the food 
product and the covering layer of the coating material on 
the first support surface. In such cases, instead of rup- 
turing around the base of each food product as the 4s 
product is removed from the first support surface, it may 
be found that the coating material tends to rupture 
higher up the side walls of the product leaving a portion 
of the side wails exposed and uncoated. On transfer of 
such a partially coated food product to the second sup- so 
port surface, the coating material on the second support 
surface may not be able to unite all around the base of 
the food product with the coating material already on the 
food product, and a gap in the coating material then 
results. 55 
[001 2] When the first support surface is provided by 
a first conveyor and the food products are transferred 
onto an adjacent conveyor as described above, which 



may be the transfer conveyor or the second conveyor, it 
has been found advantageous with food products so 
shaped that good coverage of the sides is not otherwise 
achieved for the front end of the first conveyor (or the 
outermost surface of the coating material on the front 
end of the first conveyor) to be arranged so close to the 
adjacent conveyor that the portion of the layer of coating 
material in contact with the first support surface over the 
regions surrounding the food products on the first con- 
veyor, or at least the outermost part of the depth of that 
portion of the layer, is transferred together with the par- 
tially coated food products onto the adjacent conveyor. If 
the adjacent conveyor is the second conveyor, then that 
part of the coating material from the first support surface 
will be superposed on the layer of coating material 
already resting on the second conveyor. If the adjacent 
conveyor is the transfer conveyor, then the part of the 
coating material transferred onto it may, in turn, be tran- 
ferred onto the second conveyor, or at least some of it 
may be separated from the partially coated food prod- 
ucts before reaching the second conveyor by passing 
through a gap between the transfer conveyor and the 
second conveyor. 

[001 3] Although substantially the entire depth of the 
portion of the layer of coating material in contact with 
the first support surface may be transferred in that man- 
ner onto the adjacent conveyor, it is advantageous for 
approximately the outermost half of the depth of the 
layer to be transferred from the first conveyor to the 
adjacent conveyor. In that case, the remaining inner- 
most part of the coating material stays on the first con- 
veyor when the food products are transferred onto the 
adjacent conveyor. The depth of the layer on the adja- 
cent conveyor can be controlled by varying the separa- 
tion between the conveyors themselves, by varying the 
initial depth of the layer or layers of the coating material 
(there will be a layer on each conveyor if the adjacent 
conveyor provides the second support surface), or, 
when the separation between the conveyors and the ini- 
tial depth of the layer or layers are suitably chosen, by 
varying the relative speed of the conveyors to each 
other. 

[0014] An arrangement in which at least the outer- 
most part of the layer of coating material on the first con- 
veyor is transferred onto the adjacent conveyor as 
described above is especially advantageous if the adja- 
cent conveyor is arranged to move at a slower speed 
than the first conveyor. With that arrangement, the 
speed of movement of the food product will decrease as 
it is transferred from the first conveyor to the adjacent 
conveyor. During transfer, the food product will initially 
be moving more quickly than the coating material on the 
adjacent conveyor so that the coating material immedi- 
ately in front of the food product is pushed down around 
the front surface of the product. As the food product 
slows down, the coating material immediately behind 
the food product is then moving more quickly than the 
food product with the result that the coating material is 
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pushed up against the rear surface of the food product. 
Thus, an improvement in the contact between the coat- 
ing materia) and the food product can be obtained 
resulting in better coverage of the food products by the 
coating material, it is possible for an improvement in 
coverage also to be obtained by arranging for the adja- 
cent conveyor to move at a slower speed than the first 
conveyor (and/or, when there is a transfer conveyor, for 
the second conveyor to move at a slower speed than the 
transfer conveyor) even if there is no transfer of the out- 
ermost part of the layer of coating material as described 
above. The difference in speeds between the first con- 
veyor and its adjacent conveyor or conveyors will also 
affect the optimum initial spacing of the food products 
on the first support surface described above because 
the food products will then be more closely spaced on 
the adjacent conveyor than on the first conveyor. 
[001 5] Although it will be appreciated that the food 
products on the second support surface are stationary 
relative to that surface, the food products may move rel- 
ative to the second support surface during transfer onto 
it and whilst still in contact with the immediately preced- 
ing support surface. 

[0016] For satisfactory removal of the partially 
coated food products from the first support surface, it 
has been found that the radius of curvature of the outer 
surface of the first conveyor where it turns downwards at 
the front end should, advantageously, not exceed 7mm 
and, preferably, should not exceed 5mm. 
[001 7] Immediately prior to transfer of each food 
product onto the second support surface, generally only 
the part of the surface of the food product that was rest- 
ing on the first support surface still remains uncoated. 
The coating material applied to the second support sur- 
face should usually have similar flow characteristics, 
adhesion and cohesion to that applied to the first sup- 
port surface. It is advatagesouly of the same chemical 
composition as that applied to the first support surface 
and is, preferably, derived from the same source of coat- 
ing material. When each of the partially coated food 
products is placed on the coating material resting on the 
second support surface, coating material adheres to 
the, as yet uncoated surface of the food product and 
unites with the coating material already on the food 
product. It will be appreciated that the configuration of 
the surface of the food product is significant at this stage 
of the process, because, whereas the coating material 
applied to the food product on the first support surface 
can fold around and envelop any one of a wide range of 
differently shaped food products, the part of the surface 
of the food product that is not covered by the coating 
material on the first support surface should generally be 
a substantially planar surface for successful coating on 
the second support surface to be achieved. If that part 
of the surface of the food product is not substantially 
planar then it may be found that an increase in the thick- 
ness of the layer of the coating material on the second 
support surface improves pick-up of the coating mate- 
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rial by the food product. Alternatively, or in addition, 
means for pressing the food products into the layer of 
coating material on the second support surface may be 
provided. 

s [0018] Upon removal of each of the food products 
from the second support surface, which is preferably 
effected by arranging for the food product to be carried 
forward onto a further conveyor, the coating material on 
the second support surface ruptures around the food 

w product. The gap between the second support surface 
and the said further conveyor (when provided) should 
be large enough to enable the entire thickness of the 
layer of coating material on the second support surface 
to pass through. Thus, the part of the coating material 

is on the second support surface that is adhering to the 
food product and has united with the coating material 
from the first support surface is separated from the 
remainder of the coating material, which stays on the 
second support surface. The relative rigidity of the food 

20 product as compared with the remainder of the coating 
material on the second support surface can again assist 
in effecting a peeling away of the coated food products 
from the second support surface. If desired, means, for 
example, an air knife, can be provided to ensure good 

25 contact between the coating material and the food prod- 
uct on removal of the food product from the second sup- 
port surface. 

[0019] In such a manner, it is possible to enrobe 
each of a succession of food products in a viscous coat- 

30 ing material of a relatively thick consistency. In practice, 
it is of course possible that complete coverage of the 
food products is not achieved in every single case, but it 
will generally be found that coverage to an acceptable 
extent can readily be obtained. 

35 [0020] Advantageously, the air or other suitable gas 
is mechanically introduced into the coating material by 
supplying coating material to a machine in which the 
material is whipped as it passes through the machine 
while air (or another suitable gas, for example, nitrogen 

40 or carbon dioxide) is injected into the material. A suita- 
ble continuous whipping machine for this purpose is that 
made and sold by Mondomix Howden B.V.. References 
throughout the specification to "aerating- or "de-aerat- 
ing" the coating material, or to the "aeration" or B de-aer- 

45 ation" thereof, are not restricted to references to the 
inclusion, or removal, of air from coating material but 
extend to the inclusion, or removal, of other suitable 
gases, for example, nitrogen or carbon dioxide. Refer- 
ences to "air" throughout the specification should also 

so be interpreted as including references to such other 
suitable gases. Hie coating material may contain a 
whipping agent to assist in the formation, and/or reten- 
tion, of a suitable foam. 

[0021 ] When the or each coating material is a batter 
55 and is mechanically aerated in the above manner before 
application to a food product, for example, pieces of fro- 
zen chicken or fish, it has been found possible to pro- 
duce a food product with a coating having a foam-like 
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structure which, when cooked and consumed, breaks 
down easily in the mouth. It has been found that the size 
distribution of air cells within the coating material before 
its application to the food product affects the foam-like 
structure of the coating on the final coated food product. 5 
If an overwhelming majority of those cells is snail (say. 
below 0.1 0mm in diameter) then a satisfactory foam-like 
structure will not result Advantageously, on application 
to the food products the or each coating material con- 
tains air cells at least the majority of which have diame- 70 
ters within the range of from 0.15mm to 0.50mm and, 
preferably, there is a distribution of diameters over that 
range. The bulk density of the or each aerated coating 
material is preferably within the range of from 0.40 to 
0.50g/cm 3 . Whereas, with a given coating material, the 15 
coating ability of the materia) improves as the density 
increases, that has to be balanced by the fact that as the 
density is increased so the lightness of the final cooked 
product is decreased. 

[0022] Advantageously, coating material remaining 20 
on the first and second support surfaces after removal 
of the food products is recycled. Advantageously, the air 
or other suitable gas in the coating material to be recy- 
cled is substantially removed, or at least its content is 
considerably decreased, before once again introducing 25 
air or another suitable gas into the coating material and 
reapplying the coating material. Such de-aeration may 
be achieved by allowing the coating material to fail 
through a vessel, the interior of which is in communica- 
tion with a source of reduced pressure. If desired, a 30 
greater degree of de-aeration can be achieved by using 
a device in which the material falls onto a horizontal 
plate that is rotating about a vertical axis in a chamber 
which is in communication with a source of reduced 
pressure. The plate can be surrounded by a circumfer- 35 
entially-extending screen through which the coating 
material passes under the action of centrifugal force 
resulting from the rotary motion imparted to it by the 
plate. That device can also be used without the screen, 
if desired. 40 
[0023J The process of the invention is especially 
advantageous when the or each coating material is a 
batter, and more especially when the batter contains 
one part by weight of heat-treated flour to from 1.26 to 
2.01 parts by weight of water. The batter may also con- 45 
tain a whipping agent, for example, one derived from 
casein or soya. The quantity of whipping agent used 
should be sufficient for the desired degree of aeration to 
be readily attained, and will vary depending on the kind 
of whipping agent and flour used in any particular case. 50 
Economic considerations often impose an upper limit on 
the amount of whipping agent added to the batter, and it 
will commonly be found that a quantity of whipping 
agent within the range of from 2% to 4% by weight and 
based on the weight of the batter will give a satisfactory 55 
result. 

[0024] The food products may be made from 
chicken, and may be pieces of chicken, or may be made 



from f ish, and may be pieces of fish. The food products 
may also be made from meat, for example, they may be 
burgers or sausages. The food products may be frozen 
prior to coating, in which case adhesion of the coating 
material to the food products may be assisted by the 
freezing of the coating material in contact with the food 
product. Coating materials other than batter can also be 
used, for example, mashed potato or custard, although 
with the latter material recycling of the material may 
prove to be impracticable because the setting of custard 
is not strictly a reversible process. 
[0025] Especially when the or each coating material 
is an aerated batter as referred to above, the coated 
food products may have a layer of crumbs applied to 
them after removal from the second support surface. 
With or without the crumbs, they are advantageously 
subjected to a further treatment step to set at least the 
outer layer of the coating material. Thus, the coated 
food products may be frozen, or they may be flash-fried, 
that is to say, fried for a time sufficient to set at least the 
outer layer of the coating material. 
[0026] Some food products have upper sides and 
under-sides that are recognised as such by the con- 
sumer. For example, in the case of a fillet of fish the rec- 
ognised upper side is that from which the bone has 
been removed and the recognised under-side is the 
side having the skin or from which the skin has been 
removed. Even when such food products are coated in 
accordance with the process of the invention, the recog- 
nised upper and under-sides are usually still discerni- 
ble. It is desirable that such food products are coated on 
the first and second support surfaces with their recog- 
nised upper sides uppermost. When such coated food 
products are to be flash-fried, they are advantageously 
inverted on entry to a fryer. Inversion has been found to 
be desirable for two reasons. Firstly, because the 
coated food products will generally be buoyant in the oil, 
means such as a transfer grid is provided to assist in 
conveying the food products through the oil. Contact 
between the transfer grid and the surface of the food 
product in the fryer may cause distortion of the coating 
on that surface. In order for the coated food products to 
have an attractive final appearance it is therefore pre- 
ferred that any distortion of the coating is on the recog- 
nised under-side of the final flash-fried food product. 
Secondly, it has been found that if the region of the join 
between the coating material applied to the food prod- 
uct on the first support surface and that applied on the 
second support surface is nearer to the transfer grid it is 
less exposed to turbulence within the oil and the coating 
in that region is less susceptible to damage. 
[0027] Several forms of a process for coating food 
products in accordance with the invention will now be 
described, by way of example, with reference to the 
accompanying drawings, in which: 

Fig. 1 is a diagrammatic side view of apparatus for 
coating food products in a first form of the process, 
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Fig. 2 is a diagrammatic side view of apparatus for 
coating food products in a second form of the proc- 
ess, 

Fig. 3 is a flow diagram for coating food products in 
a third form of the process; and s 
Fig. 4 is a portion, shown diagrammatically and 
enlarged as compared to Fig. 2 of apparatus for 
carrying out a modification of the second form of 
the process. 

w 

[0028] Referring to the accompanying drawings and 
initially to Fig. 1, a succession of food products 1, for 
example, pieces of frozen chicken or fish, is placed on a 
first conveyor, indicated generally by the reference 
numeral 2. The first conveyor 2 comprises an endless is 
belt 2a made from PVC sheet material, the belt being 
arranged to travel around a pair of rollers comprising a 
front roller 2b and a rear roller 2c. The roller 2b may be 
replaced by a static curved guide, member. 
[0029] A viscous coating material 3, which may be, 20 
for example, a mechanically-aerated batter, is prepared 
by batch mixing the desired ingredients and feeding the 
resultant mix to a supply tank 4. From the supply tank 4 
the mix is fed continuously by means of a pump (not 
shown) to a continuous whipping machine 5 (shown 25 
schematically), where the mix is whipped and air is 
injected into it, increasing the thickness of its consist- 
ency and decreasing its bulk density to form the viscous 
coating material 3 referred to above. The increase in the 
thickness of the coating material's consistency can be 30 
controlled by varying the rate of flow of the material 
through the machine 5, by varying the volume of air 
injected per unit time into the material while it is passing 
through the machine, or by varying the whipping speed. 
A suitable continuous whipping machine for this pur- 35 
pose is that made and sold by Mondomix Howden B. V. 
[0030] The viscous coating material 3 leaving the 
continuous whipping machine 5 is fed to a fishtail nozzle 
6 having a circular inlet and a rectangular outlet the 
coating material 3 emerging from the outlet of the noz- 40 
zle 6 in the form of a continuous sheet or layer. The out- 
let of the nozzle 6 is arranged directly above the first 
conveyor 2 so that the sheet or layer of coating material 
3 emerging from the outlet is deposited onto the con- 
veyor 2 and covers each of the food products 1 in turn 4s 
as well as regions of the surface of the belt 2a surround- 
ing the food products including those regions between 
adjacent food products. The covering material 3 is soft 
and pliable enough to fold over and around the upper 
surfaces and sides of each of the food products 1 and, so 
where it contacts the surface of the food product, it 
adheres to it and, where it contacts the belt 2a. it also 
adheres to the surface of the bed Although the nozzle 6 
is shown with its axis pointing vertically downwards, it 
may instead be arranged with its axis inclined to the ver- 55 
tical. 

[0031] When each of the food products 1 reaches 
the front roller 2b of the first conveyor 2, it is carried for- 
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ward onto an adjacent intermediate transfer conveyor 
belt, indicated generally by the reference numeral 7. 
Because the part of the coating material 3 covering the 
food products 1 adheres to the food products, the part of 
the coating material on the surface of the belt 2a 
adheres to the belt and the food products 1 are spaced 
far enough apart for the coating material to adhere to 
the belt 2a over a sufficiently large area, the coating 
material 3 ruptures around the base of the food product 
as each of the food products is carried forward. Also, it 
will be appreciated that the food products are relatively 
rigid as compared to the coating material 3. Thus, par- 
tially coated food products 1 are peeled away from the 
belt 2a onto the transfer belt 7. The remainder of the 
layer of the coating material is left on the belt 2a and is 
transported by the belt around the front roller 2b through 
the gap (shown enlarged for clarity) between the front of 
the first conveyor 2 and the rear of the transfer belt 7 to 
a deflector plate 8 on the return run of the conveyor 2, 
where the coating material is removed from the surface 
of the belt 2a and is deposited in a collecting tank 9. 
[0032] The transfer belt 7 is made of an endless 
band of chain link wire mesh and is ananged to run on 
front and rear rollers 7a and 7b, respectively. The time 
spent by the partially coated food products 1 on the 
transfer belt 7 allows the coating material to drop down 
around each of the food products and to come into con- 
tact with a greater area of each food product. An addi- 
tional pair of contra-rotating skimming rollers 10 may 
also be positioned immediately below the wire mesh 
band to provide trimming or neatening of the coating 
material on the food products 1, if desired. 
[0033] Coating material 3 from the whipping 
machine 5 is also supplied to a further fish tail nozzle 1 1 
similar to the fish tail nozzle 6 but arranged to extrude a 
continuous sheet or layer of the coating material onto a 
belt 12a of a second conveyor, indicated generally by 
the reference numeral 12. 

[0034] The belt 1 2a is arranged to run on front and 
rear rollers 12b and 12c, respectively, and an intermedi- 
ate pair of rollers 12d, the rear roller 12c being at a 
lower level than the intermediate rollers 12d and the 
front roller 12b so that the conveyor 12 has an inclined 
portion and a flat portion. The outlet of the fishtail nozzle 
1 1 is arranged to extrude the coating material 3 onto the 
belt 12a as the belt travels up the inclined portion of the 
conveyor 12, the coating material 3 adhering to the sur- 
face of the belt 1 2a, which is made of PVC sheet mate- 
rial. The intermediate rollers 12d are arranged adjacent 
to the front roller 7a of the transfer belt 7 (the gap 
between the transfer belt 7 and the second conveyor 1 2 
being shown enlarged for clarity) so that the food prod- 
ucts 1 reaching the front roller 7a with coating material 
adhering to their upper and side surfaces are carried 
forward onto the conveyor 12 and deposited onto the 
layer of coating material 3 on the belt 12a. The coating 
material 3 on the belt 12a adheres to the uncoated 
lower surfaces of the food products 1 and unites with the 
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coating material already adhering to the food products. 
[0035] When each of the food products 1 , carried by 
the belt 12a, reaches the front roller 12b of the second 
conveyor 12, it is carried forward onto another conveyor 
1 3a of a crumbing station, indicated generally by the ref- 
erence numeral 13. The coating material 3 on the belt 
12a ruptures around each of the food products 1, the 
part of the coating material adhering to the food product 
remaining on the food product as it is peeled off the belt 
1 2a onto the conveyor 1 3a, the remainder of the coating 
material 3 staying on the belt 12a of the second con- 
veyor 12. 

[0036] Once on the conveyor 13a, the food products 
1 pass beneath a hopper 14 arranged to distribute 
crumbs onto the conveyor 13a, and onto and around 
each of the coated food products. From there, the 
coated food products 1 can be transported to a fryer for 
flash frying and subsequent freezing. It may be found 
preferable to invert the food products on entry into the 
fryer in order to avoid distortion of the upper surface of 
the food products and to protect the region of the join 
between the coating material 3 applied on the first con- 
veyor 2 and that applied on the second conveyor 12. 
[0037] The remainder of the coating material 3 left 
on the conveyor belt 12a is transported around the front 
roller 12b and removed from the belt 12a by a deflector 
plate 15 into a collecting tank 16. Coating material 3 col- 
lected in the tanks 9 and 16 is recycled by means of 
pumps 17 and 18, respectively, back to the inlet of the 
whipping machine 5. 

[0038] For the purpose of simplification, the coating 
of food products in only one line or lane is shown in Fig. 
1 and has been described above. In practice, however, 
several lanes of the food products 1 are arranged to run 
at the same time, coating material 3 being supplied to 
each lane from the whipping machine 5. 
[0039] The second form of the process of the inven- 
tion uses the apparatus shown in Fig. 2. That apparatus 
is similar to the apparatus shown in Fig. 1 and, where 
appropriate, the same reference numerals have been 
used to indicated similar parts of the apparatus. The 
second form of the process differs from the first form 
described with reference to Fig. 1 in that, firstly, the 
transfer belt 7 is omitted in the second form. The front 
roller 2b of the first conveyor 2 is arranged adjacent to 
the uppermost part of the inclined portion of the second 
conveyor 12. Partially coated food products 1 reaching 
the front end of the first conveyor 2 are carried forward 
directly onto the layer of coating material 3 on the sec- 
ond conveyor 12, which runs at a slower speed than the 
first conveyor 2. The layer of coating material 3 on the 
first conveyor 2 ruptures in the same manner as 
described with reference to Rg. 1 , and the remainder of 
the layer that is left adhering to the belt 2a after transfer 
of the food products 1 to the second conveyor 12 
passes through the gap between the first conveyor 2 
and the second conveyor 12 for deposit in the collecting 
tank 9. Although a roller 2b is shown at the front of the 



first conveyor 2, the roller can be replaced by a static 
curved guide member. 

[0040] In order to promote good contact between 
the coating material 3 adhering to the food product 1 

5 and the food product itself, a downwardly flowing curtain 
of air or "air knife" is positioned where indicated by the 
arrow B in Rg. 2. Further air knives may also be posi- 
tioned where indicated by the arrows A and C, respec- 
tively, the air knife A being arranged to assist the coating 

io material 3 in contacting the surface of the belt 2a of the 
first conveyor and to reduce the amount of air trapped 
between the base of each food product and the belt 2a 
underneath the coating material. The air knife C is pro* 
vided to assist in the transfer of the coated food prod- 

15 ucts 1 from the second conveyor 12 to the crumbing 
station 13. 

[0041 ] With reference to Fig. 3. in a third form of the 
process, a mix of the desired ingredients for a coating 
material (not shown) is prepared in a supply tank 1 5 and 

20 is pumped through a supply line 16 by a pump 17 to a 
feed vessel 18 provided with a mixing blade 18a. Recy- 
cled coating material is also supplied to the feed vessel 
18 via a supply line 19 as described in more detail 
below. After thoroughly mixing the recycled material 

25 with the fresh mix by means of the blade 1 8a, the mate- 
rial is fed through a supply line 20 and static mixers 21 
by means of a pump 22 to a continuous whipping 
machine 23 similar to the whipping machine 5 of Fig. 1 f 
air being injected into the material at the desired rate via 

30 a supply line 24 to obtain a coating material having the 
desired flow characteristics. From the whipping 
machine 23, the coating material is fed through a supply 
line 25 onto a first conveyor 26 similar to the conveyor 2 
shown in Fig. 2 and onto a second conveyor 27 similar 

35 to the conveyor 12. Food products (not shown) are 
coated in the same manner as described with reference 
to Rg. 2, coating material remaining on the conveyors 
26 and 27 after removal of the food products being 
deposited via supply lines 28 and 29, respectively, 

40 (each provided with a control valve 28a and 29a, 
respectively) in collecting vessels 30 and 31, respec- 
tively. Coating material from the collecting vessel 31 is 
passed through a supply line 32 by a pump 33 into the 
collecting vessel 30 from where coating material is 

45 pumped through a supply line 34 by means of a pump 
35 to the upper portion of a deaeration vessel 36. In the 
de-aeration vessel 36 the coating material is allowed to 
fail downwards through the vessel onto a plate (not 
shown) rotating about a vertical axis and surrounded by 

so a screen (not shown). The interior of the vessel 36 is 
connected to a vacuum pump 37 via a line 38. The coat- 
ing material 3 is caused to move radially outwards by 
the plate and, under the action of the centrifugal force 
imparted to it by the plate, passes through the screen. 

55 (The de-aeration vessel 36 may also be used without 
the screen.) As a result it is possible to remove sub- 
stantially all the air from the coating material supplied to 
the de-aeration vessel 36. The de-aeration vessel 36 
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may be, for example, one made and sold by Koruma. 
[0042] From the bottom of the de-aeration vessel 
36, de-aerated coating material is fed through the sup- 
ply line 19 by a pump 39 back to the feed vessel as 
referred to above, a bleed flow line 40 with a control s 
valve 40a being provided for draining coating material 
from the system, if required. Pressure gauges 41 are 
provided in supply lines 34 and 38 and for the de-aera- 
tion vessel 36. 

[0043] Turning to Fig. 4, in a modification of the sec- 10 
ond farm of the process shown in and described with 
reference to Fig. 2, the air knife B of the apparatus of 
Fig. 2 is omitted and the front of the first conveyor 2 is 
arranged closer to the second conveyor 1 2 so that as is 
shown cOagrammatically in Fig. 4, approximately half the 15 
depth of that portion of the layer of coating material 3 in 
contact with the first conveyor 2 around the food prod- 
ucts is transferred onto the second conveyor 12 in addi- 
tion to the food products themselves and their coverings 
of the coating material. That half 3a of the layer of the 20 
coating material 3 transferred onto the second conveyor 
12 is superposed on the layer of coating material 3c 
already resting on the conveyor 12. The other half 3b of 
the layer of coating material 3 remaining on the first con- 
veyor 2, which portion of the layer ruptures around each 25 
of the food products as they are transferred onto the 
second conveyor 12, is transported through the gap 
between the two conveyors for removal from the first 
conveyor 2 and collection. 

[0044] From the description of the process with ref- 30 
erence to the above Figs., it can be seen how the coat- 
ing material will behave, at least in an ideal form of the 
process. 

[0045] When the coating material is first applied, it 
meets a surface made up partly of the upper and side 35 
surfaces of the food products 1 and partly by regions of 
the first support surface (the upper run of the conveyor 
belt 2a) that are not shielded from it by the food products 
1. Thus, the coating material, while having sufficient 
cohesion to remain as a continuous layer, must be able 40 
to fold down around each of the food products 1 until it 
meets The conveyor belt 2a. For that to happen, the 
layer of coating material must not only be flexible but 
must, because of the increase in area resulting from the 
presence of the food products, be able to flow. At the 45 
same time, the coating material should not flow so read- 
ily that the depth of the layer on the upper surfaces of 
the food products is significantly reduced as compared 
with the depth of the layer around and between the food 
products. 50 
[0046] When partially coated food products are 
removed from the first support surface 2a and placed on 
the layer of coating material on the second support sur- 
face (the upper run of the conveyor belt 12a). H is of 
course important that the (upper) layer of coating mate- ss 
rial applied to the food products 1 when they are on the 
first support surface 2a should remain in place while 
they are transferred. The upper layer will be kept in 



place on the food products partly by adhesion and partly 
by its tendency to retain its partially enclosing configura- 
tion. 

[0047] Lastly, if the desired complete enclosure of 
the food products 1 by the coating material is to be 
achieved, the upper layer of coating material that has 
already been applied to the food products 1 must unite 
with the layer of coating material on the second support 
surface 12a. When, as is preferred, the two coating 
materials are the same, that union will in general be 
achieved provided that the material has the degree of 
coherence necessary to ensure the continuity of the 
upper coating layer as explained above. 
[0048] It will be seen from the immediately preced- 
ing discussion that the important parameters of the 
coating material are its flow characteristics and its cohe- 
sion. In fact, the flow characteristics themselves are 
complicated and are not entirely independent for the 
class of materials under consideration, of the cohesion 
of the material. Accordingly, the prime requirement for 
the coating material is that it has appropriate flow char- 
acteristics. Fortunately, while the flow characteristics 
are complicated and difficult to analyse, their suitability 
for present purposes can be ascertained by a simple 
test procedure, which makes use of what is sometimes 
referred to as a "back extrusion" technique. 
[0049] A sample of viscous coating material that is 
to be tested is placed in a cylindrical plastics cup, hav- 
ing an internally bevelled open top, and a plunger hav- 
ing a flat circular base is caused to move down within 
the cup so that the material to be tested is forced to flow 
upwards through the annular gap between the periph- 
ery of the plunger and inner cylindrical surface of the 
cup. 

[0050] The cylindrical cup has the following dimen- 
sions: external height 75mm, height of base 5mm, inter- 
nal height from upper surface of base to bottom of bevel 
66mm, external diameter 60mm, internal diameter 
below bevel 50mm and internal diameter at top 57mm. 
The plunger has a diameter of 45mm and a height of 
6mm. 

[0051] The plunger, which is coaxial with the cup, 
can be caused to move vertically downwards at a con- 
trolled speed and the average resistance encountered 
by the plunger ascertained. A suitable instrument for 
that purpose is an instrument known as the Stable 
Micro Systems Universal TA-XT2 Texture Analyser. 
[0052] When carrying out the test, a desired test 
speed, for example, 5mm/s is selected. The instrument 
then causes the plunger to move downwards, towards 
the upper surface of the viscous coating material to be 
tested, at a speed of 2mm/s. When the plunger meets 
the coating material, it experiences an upward force 
and, at the position at which the magnitude of that 
upward force reaches 5 grammes weight (that position 
being referred to below as "the trigger point"), the speed 
of movement of the plunger changes to the selected 
speed. The plunger continues to move downwards until 
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it has penetrated the coating material to a depth of 
35mm from the trigger point The resistance encoun- 
tered by the plunger during its downward movement is 
measured by the instrument and the average force over 
the 33mm of travel of the plunger from a point 2mm 5 
below the trigger point to a point 35mm below the trigger 
point is taken as a measure of the flow characteristics of 
the material. 

[0053] Preferably, the test is carried out at three dif- 
ferent selected speeds: 2, 5 and 8mm/s, when the aver- 10 
age force as defined above should lie within the range of 
from 0.275 to 0.5, 0.37 to 0.6 and 0.475 to 0.7kg, 
respectively. It will commonly be found that, if at one of 
those speeds the average force is close to the middle of 
the respective range, the average force will be within the 15 
respective ranges for the other two speeds. Accordingly, 
it may suffice to carry out the test at only one of the 
three speeds. 

[0054] Whereas, with an unaerated batter, if the 
average force is above the upper limit, or below the 20 
lower limit of the relevant range, then the ratio of flour to 
water can be decreased or increased, respectively, in 
the case of an aerated batter, the average force is sen- 
sitive to the degree of aeration, and varying that will 
usually be the best way of bringing the average force 25 
within the relevant range. For example, if the average 
force determined in the above manner is not high 
enough and a thicker consistency is required, then the 
degree of aeration of the batter can be increased by 
adjusting the operation of the continuous whipping 30 
machine 5 as explained above or by increasing the 
amount of whipping agent in the batter. 
[0055] TTie following examples illustrate the inven- 
tion: 

35 

Example 1: 

[0056] A batter was prepared by mixing the follow- 
ing ingredients, the percentages given below being by 
weight and based on the weight of the resultant mix:- 40 



Ingredient 


Percentage 


Heat-treated Wheat flour 


34.7 


SaH 


2.0 


Whipping agent 


4.0 


Water 


59.3 



[0057] The resultant batter, which thus had one part 
of flour to 1 .71 parts of water, was a liquid having a rel- 
atively thin consistency. It was found to have a density of 55 
1.1g/cm 3 . It was supplied to a Mondomix continuous 
whipping machine for mechanical aeration. The controls 
of the machine were adjusted so as to obtain a batter of 



a thick consistency having a bulk density of 0.43g/cm 3 
and such flow characteristics that, when measured by a 
back extrusion technique as described above, the fol- 
lowing results were obtained:- 



Plunger speed (mm/s) 


2 


5 


8 


Force (kg) 


0.28 


0.38 


0.53 



[0058] A sample of the aerated batter was found to 
contain air cells the majority of which had diameters dis- 
tributed within the range of from 0.16mm to 0.48mm. 
[0059] Pieces of frozen chicken were arranged in 
succession and spaced apart from each other by a dis- 
tance of approximately 100mm on a first conveyor simi- 
lar to the first conveyor 2 of Fig. 2 and arranged to run at 
a speed of 4.7m/min. The aerated batter prepared 
above was extruded through a fishtail nozzle similar to 
the nozzle 6 shown in Fig. 2 in a layer of approximately 
5mm in depth onto the first conveyor. The layer of batter 
covered each of the chicken pieces as it passed 
beneath the nozzle and also covered adjacent regions 
of the conveyor itself, the pieces of frozen chicken being 
spaced sufficiently far apart to allow the batter to drop 
down around each of the chicken pieces and come into 
contact with and adhere to both the top and the sides of 
the chicken, and to the conveyor. 
[0060] At the end of the first conveyor, the partially 
coated chicken pieces were carried forward onto a sec- 
ond conveyor similar to the conveyor 12 after passing 
through an air knife to ensure good contact between the 
batter coating and the pieces of chicken. The batter rup- 
tured around the base of the chicken pieces as they 
were transferred, the batter adhering to the chicken 
pieces being carried forward onto the second conveyor 
and the remaining batter staying on the first conveyor. 
The radius of curvature of the upper or outer surface of 
the first conveyor at the junction with the second con- 
veyor was 5mm. 

[0061] A second layer of the aerated batter of 
approximately 5mm in depth had already been extruded 
onto the second conveyor as described with reference 
to Figs. 1 and 2 before the chicken pieces were depos- 
ited onto it from the first conveyor. The second conveyor 
was travelling at the speed of 3.7m/min. and the gap in 
a horizontal direction between the outermost surface of 
the coating material on the first conveyor at the point 
where it turns down and the outermost surface of the 
coating material on the second conveyor as it reaches 
the top of the inclined portion of the second conveyor 
was 15mm. The aerated batter was found to adhere to 
the uncoated under-sides of the pieces of chicken and 
to unite with the batter already on the chicken. 
[0062] At the end of the second conveyor, the bat- 
ter-coated pieces of chicken were passed though a 
crumbing station on a further conveyor and were then 
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inverted into a fryer, where the chicken pieces were 
flash fried for 40 seconds at an oil temperature of 
195°C. Chicken pieces coated in batter having a set 
foam-like structure were produced. It was found that the 
batter coating had a light crispy eat. 
[0863] The batter remaining on the first and second 
conveyors was recycled, it being first passed through a 
de-aeration machine similar to the de-aeration vessel 
36. The bulk density of the batter on leaving the de-aer- 
ation machine was found to be 1 . 1 g/cm 3 . 

Example 2: 

[0084] Pieces of frozen fish were arranged in suc- 
cession and spaced apart from each other by a distance 
of approximately 150mm, on a first conveyor similar to 
the first conveyor 2 of Fig. 2 and arranged to run at a 
speed of 4.7m/rnin. The aerated batter of Example 1 
above was extruded through a fishtail nozzle similar to 
the nozzle 6 shown in Fig. 2 in a layer of approximately 
5mm in depth onto the first conveyor. The layer of batter 
covered each of the fish pieces as it passed beneath the 
nozzle and also covered adjacent regions of the con- 
veyor itself, the pieces of frozen fish being spaced suffi- 
ciently far apart to allow the batter to drop down around 
each of the fish pieces and come into contact with and 
adhere to both the top and the sides of the fish, and to 
the conveyor. 

[0065] A second layer of the aerated batter of 
approximately 5mm in depth was extruded onto a sec- 
ond conveyor similar to, and arranged in the same man- 
ner as, the conveyor 12 of Fig. 2, but being arranged 
nearer to the front end of the first conveyor in a manner 
similar to that shown in Fig. 4. At the end of the first con- 
veyor, the partially coated fish pieces were carried for- 
ward onto the second conveyor. The gap between the 
first conveyor and the second conveyor was such that 
the outermost portion (about 2.5mm in depth) of the 
layer of batter on the first conveyor was transferred to 
the second conveyor together with the food products 
and was superposed on the layer of batter already on 
the second conveyor. The remainder of the batter on the 
first conveyor, which had ruptured around the base of 
the fish pieces as they were transferred, stayed on the 
first conveyor. The radius of curvature of the upper or 
outer surface of the first conveyor at the junction with the 
second conveyor was 5mm. The second conveyor was 
travelling at the speed of 3.7m/min. 
[0066] The aerated batter was found to adhere to 
the uncoated under-sides of the pieces of fish and to 
unite with the batter already on the fish. 
[0067] At the end of the second conveyor, the bat- 
ter-coated pieces of fish were passed though a crumb- 
ing station on a further conveyor and were then inverted 
into a fryer, where the coated fish pieces were flash 
fried for 40 seconds at an oil temperature of 195°C. Fish 
pieces coated in batter having a set foam-like structure 
were produced and it was found that the batter coating 



had a light crispy eat 

[0068] The batter remaining on the first and second 
conveyors was recycled, it being first passed through a 
de-aeration machine similar to the de-aeration vessel 
5 36. The bulk density of the batter on leaving the de-aer- 
ation machine was found to be 1.1 g/cm 3 . 

Claims 

10 1. A process for coating food products, which com- 
prises arranging a succession of food products, 
spaced apart from each other, on a first support 
surface, applying a covering layer of a viscous coat- 
ing material to the food products and to the first 

15 support surface so that the coating material 
adheres to each food product and contacts the first 
support surface at least over a region surrounding 
the food product, thereby enclosing the food prod- 
uct between the coating material and the first sup- 

20 port surface, applying a layer of viscous coating 
material so that it rests on a second support sur- 
face, removing from the first support surface each 
food product together with the coating material 
adhering to it, so placing each partially coated food 

25 product on the coating material on the second sup- 
port surface that the surface of the food product that 
was resting on the first support surface is in contact 
with the coating material on the second support 
surface, the coating material on the second support 

30 surface adhering to the partially coated food prod- 
uct and, where it meets it, uniting with the coating 
material applied to the food product when it was on 
the first support surface, so that each food product 
is enrobed in the coating material, and removing 

35 the coated food products from the second support 
surface, the process further comprising mechani- 
cally introducing air, or another suitable gas, into 
the coating material before it is applied to the first 
and/or second support surfaces. 

40 

2. A process as claimed in claim 1, wherein the first 
support surface is provided by an endless conveyor 
("the first conveyor") arranged to transport the food 
products past a station at which the covering layer 

45 of viscous coating material is applied. 

3. A process as claimed in claim 2, wherein the first 
support surface is arranged to pass through a 
downwardly flowing curtain of air to promote con- 
so tact between the coating material and the food 

product and/or between the coating material and 
the first support surface over a region around each 
food product. 

55 4. A process as claimed in claim 2 or claim 3, wherein 
removal of the food products from the first conveyor 
is effected by arranging for the food products, when 
they reach the end ("the front end") of the upper run 
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of the first conveyor, to be carried forward onto an 
adjacent endless conveyor. 

5. A process as claimed in claim 4, wherein the said 
adjacent conveyor is arranged near to, but sepa- s 
rated from, the front end of the first conveyor by a 
gap sufficient to allow the passage through it of the 
coating material adhering to the first conveyor. 

6. A process as claimed in any one of claims 1 to 5, 10 
wherein the second support surface is provided by 

an endless conveyor ("the second conveyor"). 

7. A process as claimed in claim 4 or claim 5, wherein 
the conveyor adjacent to the first conveyor is an 15 
intermediate transport conveyor arranged to trans- 
port the food products to the second support sur- 
face. 

8. A process as claimed in claim 6 when dependent 20 
on claim 4 or claim 5, wherein the adjacent con- 
veyor is the second conveyor and provides the sec- 
ond support surface. 

9. A process as claimed in any one of claims 1 to 8, 25 
wherein the food products are arranged to pass 
through a downwardly flowing curtain of air in the 
region where the food products are removed from 
the first support surface. 

30 

10. A process as claimed in any one of claims 4 to 9, 
wherein the front end of the first conveyor (or the 
outermost surface of the coating material on the 
front end of the first conveyor) is arranged so close 

to the adjacent conveyor that the portion of the layer 35 
of coating material in contact with the first support 
surface over the region surrounding the food prod- 
ucts on the first conveyor, or at least the outermost 
part of the depth of that portion of the layer, is tran- 
ferred together with the partially coated food prod- 40 
ucts onto the adjacent conveyor. 

1 1 . A process as claimed in claim 1 0, wherein approxi- 
mately the outermost half of the depth of the layer is 
transferred from the first conveyor to the adjacent 45 
conveyor. 

12. A process as claimed in any one of claims 4 to 1 1 , 
wherein the adjacent conveyor moves at a slower 
speed than the first conveyor. so 

13. A process as claimed in any one of claims 4 to 12, 
wherein the adjacent conveyor is a transfer con- 
veyor and the second conveyor moves at a slower 
speed than the transfer conveyor. 55 

14. A process as claimed in any one of claims 2 to 13, 
wherein the radius of curvature of the outer surface 



of the first conveyor where it turns downwards at 
the front end does not exceed 7mm and, preferably, 
does not exceed 5mm. 

15. A process as claimed in any one of claims 1 to 14, 
wherein the coating material applied to the second 
support surface is of the same chemical composi- 
tion as that applied to the first support surface, and 
is, preferably, derived from the same source of coat- 
ing material. 

16. A process as claimed in any one of claims 1 to 15, 
wherein the food products are removed from the 
second support surface by arranging for them to be 
carried forward onto another conveyor. 

17. A process as claimed in any one of claims 1 to 16, 
wherein the food products are arranged to pass 
through a downwardly flowing curtain of air on 
removal from the second support surface. 

18. A process as claimed in any one of claims 1 to 17, 
wherein the air or other suitable gas is mechanically 
introduced into the coating material by supplying 
coating material to a machine in which the material 
is whipped as it passes through the machine while 
the air or other suitable gas is injected into the 
material. 

19. A process as claimed in claim 18, wherein the coat- 
ing material contains a whipping agent. 

20. A process as claimed in any one of claims 1 to 19, 
wherein, on application to the food product, the 
coating material contains cells of air or other suita- 
ble gas at least the majority of which have diame- 
ters within the range of from 0. 1 5mm to 0.50mm. 

21. A process as claimed in any one of claims 1 to 20, 
wherein the bulk density of the aerated coating 
material is within the range of from 0.40 to 
0.50g/cm 3 . 

22. A process as claimed in any one of claims 1 to 21 , 
wherein the coating material remaining on the first 
and second support surfaces after removal of the 
food products is recycled. 

23. A process as claimed in claim 22, wherein the air or 
other suitable gas in the coating material to be recy- 
cled is substantially removed, or at least its content 
is considerably decreased, before once again intro- 
ducing air or another suitable gas into the coating 
material and reapplying the coating material. 

24. A process as claimed in any one of claims 1 to 23, 
wherein the or each coating material is a batter. 
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25. A process as claimed in claim 24, wherein the bat- 
ter contains one part by weight of heat-treated flour 
to from 1 .26 to 2.01 parts by weight of water. 

26. A process as claimed in claim 24 or claim 25. s 
wherein the batter contains a whipping agent 

27. A process as claimed in claim 26, wherein the whip- 
ping agent is within the range of from 2% to 4% by 
weight and based on the weight of the batter. 10 

28. A process as claimed in any one of claims 1 to 27, 
wherein the food products are made from chicken. 

29. A process as claimed in any one of claims 1 to 27, is 
wherein the food products are made from fish. 

30. A process as claimed in any one of claims 1 to 27, 
wherein the coated food products have a layer of 
crumbs applied to them after removal from the sec- 20 
ond support surface. 

31. A process as claimed in any one of claims 1 to 30, 
wherein the coated food products are subjected to 

a further treatment step after removal from the sec- 25 
ond support surface to set at least the outer layer of 
the coating material. 

32. A process as claimed in claim 31, wherein the 
coated food products are frozen. 30 

33. A process as claimed in claim 31, wherein the 
coated food products are flash-fried. 

2. 

34. A process as claimed in claim 33, wherein the 35 
coated food products are inverted on entry to a 
fryer. 

Patentanspruche 

40 

1. Verfahren zur Beschichtung von Nahrungsmitteln 

mit den Verfahrensschritten: 3. 

Anordnen einer Folge von voneinander beab- 
standeten Nahrungsmitteln auf einer ersten 45 
UnterstQtzungsfiache, 

Auftragen einer abdeckenden Schicht aus 
einem viskosen Oberzugsmaterial auf die Nah- 
rungsmittel und die erste UnterstGtzungsfia- so 
che, so daB das Oberzugsmaterial an jedem 4. 
Nahrungsmittel anhaftet und die erste Unter- 
stQtzungsfiache zumindest in einer das Nah- 
rungsmittel umgebenden Region berOhrt, 
wodurch das Nahrungsmittel zwischen dem 55 
Oberzugsmaterial und der ersten UnterstOt- 
zungsf lache eingeschlossen wind, 



Auftragen einer Schicht aus viskosem Ober- 
zugsmaterial, so daB es auf einer zweiten 
UnterstQtzungsfiache aufliegt. 

Entfemen jedes Nahrungsmittels von der 
ersten UnterstQtzungsfiache zusammen mit 
dem daran haltenden Oberzugsmaterial, 

Anordnen jedes zum Teil beschichteten Nah- 
rungsmittels auf dem Oberzugsmaterial auf der 
zweiten UnterstQtzungsfiache, so daS die 
Oberf lache des Nahrungsmittels. die auf der 
ersten UnterstQtzungsfiache aufgelegen hat, 
mit dem Oberzugsmaterial auf der zweiten 
UnterstQtzungsfiache in BerOhrung kommt, 
wobei das Oberzugsmaterial auf der zweiten 
UnterstQtzungsfiache an dem teilweise 
beschichteten Nahrungsmittel anhaftet und 
sich mit dem Oberzugsmaterial, das auf das 
Nahrungsmittel aufgetragen wurde als es auf 
der ersten UnterstQtzungsfiache war, wo sie 
sich berQhren verbindet, so daB jedes Nah- 
rungsmittel von dem Oberzugsmaterial umhOllt 
ist, und 

Entfemen des beschichteten Nahrungsmittels 
von der zweiten UnterstQtzungsfiache, wobei 
das Verfahren ferner ein mechanisches ZufGh- 
ren von Lxift Oder eines anderen geeigneten 
Gases in das Oberzugsmaterial umfaGt, bevor 
dieses auf die erste und/oder zweite UnterstQt- 
zungsfiache aufgetragen wird. 

Verfahren nach Anspruch 1, bei dem die erste 
UnterstQtzungsfiache von einem endlosen FOrder- 
band gebildet wird ("das erste FOrderband"), das 
derart angeordnet ist, das die Nahrungsmittel ent- 
lang einer Station transportiert warden, bei der die 
abdeckende Schicht aus viskosem Oberzugsmate- 
rial aufgetragen wird. 

Verfahren nach Anspruch 2, bei dem die erste 
UnterstQtzungsfiache derart angeordnet ist, daB sie 
sich durch einen nach unten strfimenden Vorhang 
aus Luft erstreckt, so daB der Kbrrtakt zwischen 
dem Oberzugsmaterial und dem Nahrungsmittel 
und/oder zwischen dem Oberzugsmaterial und der 
ersten UnterstQtzungsfiache in einer Region urn 
jedes Nahrungsmittel unterstutzt wird. 

Verfahren nach einem der AnsprQche 2 oder 3, bei 
dem das Entfemen der Nahrungsmittel von dem 
ersten FOrdeiband durch Anordnen der Nahrungs- 
mittel bewirkt wird, so daB diese, wenn sie das 
Ende ("das vordere Ende") des oberen Trums des 
ersten FOrderbandes erreichen, nach vorne auf 
eine benachbartes endloses FOrderband transpor- 
tiert werden. 
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5. Verfahren nach Anspruch 4, bei dem das benach- 
barte FOrderband nahe bei, aber durch eine LQcke 
separiert von dem vorderen Ende des ersten FOr- 
derbandes angeordnet ist, wobei die LOcke ausrei- 
chend groB ist t urn den Durchgang des an dem 5 
ersten FOrderband haftenden Oberzugsmaterials 

zu ermOglichen. 

6. Verfahren nach einem AnsprQche 1 bis 5, bei dem 

die zweite UnterstOtzungsfiache von einem endlo- 10 
sen FOrderband ("das zweite FOrderband") gebildet 
wind. 

7. Verfahren nach einem der AnsprQche 4 Oder 5, bei 
dem das dem ersten FOrderband benachbarte FOr- is 
derband ein Zwischentransport-FOrderband ist, 
daB derart angeordnet ist, daB die Nahrungsmitte! 

zu der zweiten UnterstOtzungsfiache transportiert 
warden. 

20 

8. Verfahren nach Anspruch 6, sofern dieser auf 
Anspruch 4 oder 5 zurQckbezogen ist bei dem das 
benachbarte FOrderband das zweite FOrderband ist 
und die zweite UnterstOtzungsfiache bereitstelrt. 

25 

9. Verfahren nach einem der AnsprQche 1 bis 8, bei 
dem die Nahrungsmittel derart angeordnet sind, 
daBdiese durch einen nach unten strOmenden Vor- 
hang aus Luft in dem Bereich verfahren, wo die 
Nahrungsmittel von der ersten Unterstutzungsfia- 30 
che entfernt werden. 

10. Verfahren nach einem der AnsprQche 4 bis 9, bei 
dem das vordere Ende des ersten FOrderbandes 
(oder die auBerste Fiache des Oberzugsmaterials 35 
auf dem vorderen Ende des ersten FOrderbandes) 

so nah an dem benachbarten FOrderband angeord- 
net ist, daB die Position der Schicht aus Oberzugs- 
material, die die erste UnterstOtzungsfiache Ober 
den Bereich beruhrt, der die Nahrungsmittel auf 40 
dem ersten FOrderband umgibt, oder zumindest der 
auBerste Teil der Dicke dieses Teiles der Schicht 
zusammen mit dem teilweise beschichteten Nah- 
rungsmitteln auf das benachbarte FOrderband 
ubertragen wird. 45 

11. Verfahren nach Anspruch 10, bei dem annahernd 
die auBerste Haifte der Dicke der Schicht von dem 
ersten FOrderband zu dem benachbarten FOrder- 
band Qbertragen wird. so 

12. Verfahren nach einem der AnsprOche 4 bis 1 1, bei 
dem das benachbarte FOrderband mit einer niedri- 
geren Geschwindigkeit als das erste FOrderband 
betrieben wird. 55 

13. Verfahren nach einem der AnsprOche 4 bis 12, bei 
dem das benachbarte FOrderband ein Obertra- 



gungsfOrderband ist und das zweite FOrderband mit 
einer geringeren Geschwindigkeit als das Obertra- 
gungsfOrderband betrieben wird. 

14w Verfahren nach einem der AnsprOche 2 bis 13, bei 
dem der Radius der KrOmmung der auBeren Ober- 
fiache des ersten FOrderbandes, wo dieses ein 
dem vorderen Ende nach unten dreht, nicht grOBer 
als 7 mm, vorzugsweise nicht grOBer als 5 mm ist. 

15. Verfahren nach einem der AnsprQche 1 bis 14. bei 
dem das Oberzugsmaterial, das auf die zweite 
UnterstOtzungsfiache aufgetragen wurde, die glei- 
che chemische Zusammensetzung wie das Ober- 
zugsmaterial, das auf die erste 
UnterstOtzungsfiache aufgetragen wurde, aufweist 
und vorzugsweise aus derselben Quelle von Ober- 
zugsmaterial geschOpft wurde. 

16. Verfahren nach einem der AnsprOche 1 bis 15, bei 
dem die Nahrungsmittel von der zweiten UnterstOt- 
zungsfiache entfernt werden, indem diese derart 
angeordnet werden, daB sie nach vorne auf eine 
anderes FOrderband getragen werden. 

17. Verfahren nach einem der AnsprOche 1 bis 16. bei 
dem die Nahrungsmittel derart angeordnet sind, 
daB diese beim Entfernen von der zweiten Unter- 
stOtzungsfiache einen nach unten strOmenden Vor- 
hang von Luft passieren. 

18. Verfahren nach einem der AnsprOche 1 bis 17, bei 
dem die Luft Oder anderes geeignetes Gas mecha- 
nisch durch Beschicken einer Maschine in das 
Oberzugsmaterial eingefOhrt wird, in der das Mate- 
rial geschlagen wird, wenn es die Maschine pas- 
siert, wobei die Luft oder anderes geeignetes Gas 
in das Material eingesprrtzt wird. 

19. Verfahren nach Anspruch 18, bei dem das Ober- 
zugsmaterial ein Schlagmittel beinhaltet. 

20. Verfahren nach einem der AnsprOche 1 bis 19, bei 
dem das Oberzugsmaterial beim Auftragen auf das 
Nahrungsmittel Hohlraume von Luft oder anderer 
geeigneter Gase enthait, von denen zumindest der 
GroBteil einen Durchmesser zwischen 0,15 mm bis 
0,50 mm aufweist 

21. Verfahren nach einem der AnsprQche 1 bis 20, bei 
dem die SchOttdichte des gelOfteten Oberzugsma- 
terials zwischen 0,40 bis 0,50 g/cm 3 betragt. 

22. Verfahren nach einem der AnsprOche 1 bis 21, bei 
dem das auf den ersten und zweiten Unterstut- 
zungsf idchen verbteibende Oberzugsmaterial nach 
dem Entfernen der Nahrungsmittel wieder verwer- 
tet wird. 
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23. Verfahren nach Anspruch 22, bet dem die Luft Oder 
das andere geeignete Gas in dem wieder zu ver- 
wertenden Clberzugsmaterial im wesentlichen ent- 
fernt oder zumindest dessen Gehalt betr&chtlich 
reduziert wird. bevor erneut Luft Oder ein anderes 5 
geeignetes Gas in das Clberzugsmaterial eingelei- 

tet und das Clberzugsmaterial wieder aufgetragen 
wird. 

24. Verfahren nach einem der AnsprQche 1 bis 23, bei 10 
dem das oder jedes Clberzugsmaterial ein Teig ist 

25. Verfahren nach Anspruch 24, bei dem der Teig 
einen Gewichtsanteil hitzebehandelten Mehls und 
rund 1,26 bis 2,01 Gewichtsanteile Wasser umfaBt. 15 

26. Verfahren nach einem der AnsprQche 24 oder 25, 
bei dem der Teig ein Schlagmittel beinhartet. 

27. Verfahren nach Anspruch 26, bei dem der Anteii 20 
des Schlagmittels zwischen 2% und 4% des 
Gewichts liegt und auf dem Gewicht des Teigs 
basieri 

28. Verfahren nach einem der AnsprQche 1 bis 27, bei 25 
dem die Nahrungsmittel aus Huhn hergestellt sind. 

29. Verfahren nach einem der AnsprQche 1 bis 27, bei 
dem die Nahrungsmittel aus Fisch hergestellt sind. 

30 

30. Verfahren nach einem der AnsprQche 1 bis 27, bei 
dem die beschichteten Nahrungsmittel eine Schicht 
aus KrOmeln aufweisen, die nach dem Entfernen 
von der zweiten Unterstutzungsffache aufgetragen 
wurde. 35 

31. Verfahren nach einem der AnsprQche 1 bis 30, bei 
dem die beschichteten Nahrungsmittel einem wei- 
teren Behandlungsschnitt nach dem Entfernen von 
der zweiten Unterstutzungsfldche unterzogen wer- ao 
den, urn zumindest die auBere Schicht des Gber- 
zugsmaterials zu verfestigen. 

32. Verfahren nach Anspruch 31, bei dem die 
beschichteten Nahrungsmittel gefroren werden. 45 

33. Verfahren nach Anspruch 31, bei dem die 
beschichteten Nahrungsmittel schnell gebraten 
werden. 

50 

34. Verfahren nach Anspruch 33, bei dem die 
beschichteten Nahrungsmittel bei Eintritt in einen 
Of en gewendet werden. 

Revendications 55 

1. Proc6d6 d'enrobage de produits alimentaires, qui 
comprend I'agencement d'une succession de pro- 



duits alimentaires, espac6s les uns des autres, sur 
une premiere surface de support, ('application 
d'une couche de recouvrement d'un materiau 
d'enrobage visqueux sur les produits alimentaires 
et sur la premiere surface de support de sorte que 
le materiau d'enrobage adhere sur chaque produit 
alimerrtaire et vienne en contact avec la premiere 
surface de support au moins sur une region entou- 
rant le produit alimentaire, en enfermant ainsi le 
produit alimentaire entre le materiau d'enrobage et 
la premiere surface de support, Implication d'une 
couche de mat&iau d'enrobage visqueux de sorte 
qu'elie repose sur une seconds surface de support, 
I'enlfcvement depuis la premiere surface de support 
de chaque produit alimentaire en m§me temps que 
du mat6riau d'enrobage qui adhere & celle-ci, le 
placement de chaque produit alimentaire partielle- 
ment enrob6 sur le materiau d'enrobage sur la 
seconde surface de support de telle sorte que la 
surface du produit alimentaire qui reposait sur la 
premiere surface de support se trouve en contact 
avec le materiau d'enrobage sur (a seconde surface 
de support, le mat6riau d'enrobage sur la seconde 
surface de support adh6rant au produit alimentaire 
partiellement enrob6 et, fa 0C1 il le rejoint, la reunion 
avec le materiau d'enrobage appliqu6 sur le produit 
alimentaire lorsqu'il §tait sur la premiere surface de 
support de sorte que chaque produit alimentaire 
est enrob6 dans le materiau d'enrobage, et I'enia- 
vement des produits alimentaires enrobes depuis la 
seconde surface de support, le proc6d6 compre- 
nant en outre une introduction m&canique d'air, ou 
d'un autre gaz approprte, dans le materiau d'enro- 
bage avant qu'il soit appliqu§ sur les premiere et/ou 
seconde surfaces de support. 

2. Proc6d§ selon la revendication 1, dans lequel la 
premiere surface de support est r6alis6e par un 
convoyeur sans fin ("le premier convoyeur") agenc§ 
pour transporter les produits alimentaires devant un 
poste au niveau duquei la couche de recouvrement 
de materiau d'enrobage visqueux est appliqu6e. 

3. Proc6d6 selon la revendication 2, dans lequel la 
premiere surface de support est agenc6e pour pas- 
ser au travers d'un rideau d'air s'6coulant vers le 
bas en vue de favoriser un contact entre le mat6- 
riau d'enrobage et le produit alimentaire et/ou entre 
le materiau d'enrobage et la premiere surface de 
support sur une region autour de chaque produit 
alimentaire. 

4. Proc6d6 selon la revendication 2 ou fa revendica- 
tion 3, dans lequel ['enlevement des produits ali- 
mentaires depuis le premier convoyeur est effectuS 
en s'arrangeant pour que les produits alimentaires. 
lorsqulls atteignent I'extr6mit6 (Textr6mit6 avant") 
de la course supGrieure du premier convoyeur, 
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soierrt transports vers I'avant jusque sur un con- 
voyeur sans fin adjacent. 

5. Proc6d6 selon la revendication 4, dans lequel fedrt 
convoyeur adjacent est agenc6 k proximite de s 
I'extremrfe avant du premier convoyeur mais est 
s6par6 de celle-ct par un irrtervalle suffisant pour 
permettre le passage k travers celui-ci du maferiau 
d'enrobage adherant au premier convoyeur. 

10 

6. Procede selon i'une quelconque des revendications 
1 k 5, dans lequel ia seconde surface de support 
est r6alis6e par un convoyeur sans fin ("le second 
convoyeur"). 

15 

7. Proc6d6 selon la revendication 4 ou la revendica- 
tion 5, dans lequel le convoyeur adjacent au pre- 
mier convoyeur est un convoyeur de transport 
interm6diaire agenc6 pour transporter les produits 
alimentaires vers la seconde surface de support. 20 

8. Proc6d6 selon la revendication 6, lorsqu'elle 
depend de la revendication 4 ou de la revendication 
5, dans lequel le convoyeur adjacent est le second 
convoyeur et fournit la seconde surface de support. 25 

9. Proc6de selon I'une quelconque des revendications 
1 k 8, dans lequel les produits alimentaires sont 
agences pour passer au travers d'un rideau d'air 
s'6coulant vers le bas dans la region ou les produits 30 
alimentaires sont enlev6s de la premiere surface de 
support. 

1 0. Proc6d6 selon Tune quelconque des revendications 

4 & 9, dans lequel I'extremife avant du premier con- 35 
voyeur (ou bien la surface la plus externe du mate- 
riau d'enrobage sur I'extremife avant du premier 
convoyeur) est dispos6e si pr6s du convoyeur adja- 
cent que la parte de la couche de maferiau d'enro- 
bage en contact avec la premiere surface de 40 
support sur la region entourant les produits alimen- 
taires sur le premier convoyeur, ou au moins la par- 
tie la plus externe de l'6paisseur de cette partie de 
la couche, est transferee en m§me temps que les 
produits alimentaires partiellement enrobes jusque 45 
sur le convoyeur adjacent. 

11. Procede selon la revendication 10, dans lequel 
approximativement la moitie la plus externe de 
l'6paisseur de la couche est transferee depuis le so 
premier convoyeur vers le convoyeur adjacent 

1 2. Proc6d6 selon I'une quelconque des revendications 
4 k 11, dans lequel le convoyeur adjacent se 
d£place k une vitesse plus lente que le premier 55 
convoyeur. 

1 3. Proc6d6 selon I'une quelconque des revendications 



4 k 12, dans lequel le convoyeur adjacent est un 
convoyeur de transfert et le second convoyeur se 
deplace k une vitesse plus lente que le convoyeur 
de transfert. 

1 4. Proc6d6 selon I'une quelconque des revendications 
2 £ 13. dans lequel le rayon de courbure de !a sur- 
face exferieure du premier convoyeur lor9qu'il bifur- 
que vers le bas au niveau de I'extremite avant ne 
dSpasse pas 7 mm et, de preference, ne dgpasse 
pas 5 mm. 

1 5. Procede selon Tune quelconque des revendications 
1 ^ 14. dans lequel le maferiau d'enrobage appli- 
que sur la seconde surface de support est de 
m&me composition chimique que celui applique sur 
la premiere surface de support et est de preference 
issu de la m§me source de materiau d'enrobage. 

1 6. Procede selon I'une quelconque des revendications 
1 & 15, dans lequel les produits alimentaires sont 
enlev6s de la seconde surface de support en 
s'arrangeant pour qulls soient transportes vers 
I'avant jusque sur un autre convoyeur. 

1 7. Procede selon I'une quelconque des revendications 
1 & 16, dans lequel les produits alimentaires sont 
agences pour passer au travers d un rideau d'air 
s'ecoulant vers le bas lors de Tenfevement depuis la 
seconde surface de support. 

1a Proc6d6 selon I'une quelconque des revendications 
1 & 17, dans lequel I'air ou autre gaz approprie est 
introduit m6caniquement dans le maferiau d'enro- 
bage en introduisant le maferiau d'enrobage dans 
une machine dans laquelle le materiau est fbuetfe 
lorsqu'il passe dans la machine tandis que fair ou 
autre gaz approprie est injecfe dans le materiau. 

19. Procede selon la revendication 18, dans lequel le 
maferiau d'enrobage contient un agent aidant k 
fouetter. 

20. Proc6d6 selon I'une quelconque des revendications 
1 & 19. dans lequel, lors de I'application sur le pro- 
duit alimentaire, le materiau d'enrobage contient 
des cellules d'air ou autre gaz approprie dorrt au 
moins la majorife pr6sente des diametres k Hnte- 
rieur de la plage allant de 0,15 mm k 0,50 mm. 

21 . Procede selon I'une quelconque des revendications 
1 k 20, dans lequel la masse volumique apparente 
du materiau d'enrobage a£r6 est k Tinferieur de la 
plage allant de 0,40 k 0,50 g/cm 3 . 

22. Proc6d6 selon I'une quelconque des revendications 
1 k 21, dans lequel le materiau d'enrobage restant 
sur les premiere et seconde surfaces de support 
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aprds r enlevement des produits alimentaires est de I'entr6e dans une frrteuse. 

recycle. 

23. Proc6d6 selon la revendication 22, dans lequei fair 

ou autre gaz appropria dans le materiau d'enro- s 
bage devant 6tre recycle est pratiquement aiimina, 
ou au moins sa teneur est considgrablement dimi- 
nu6e, avant cfintroduire une nouvelle fois de I'air ou 
autre gaz appropria dans le materiau d'enrobage et 
de raappliquer le matariau d' enrobage. w 

24. Proc6d6 selon Tune quelconque des revendications 
1 k 23, dans lequei le matariau d'enrobage ou bien 
chaque matariau d'enrobage est une p&te k frire. 

15 

25. Proc6d6 selon la revendication 24, dans lequei la 
pate k frire contient une parte en poids de farine 
traitae k chaud pour 1,26 k 2,01 parties en poids 
d'eau. 

20 

26. Proc6d6 selon la revendication 24 ou la revendica- 
tion 25, dans lequei la pate k frire contient un agent 
aidant k fouetter. 

27. Proc£d6 selon la revendication 26, dans lequei 25 
('agent aidant k fouetter est k I'intarieur de la plage 
allant de 2 % a 4 % en poids et sur la base du poids 

de la pdte k frire. 

28. Proc6d6 selon I'une quelconque des revendications 30 
1 k 27, dans lequei les produits alimentaires sont 
r6alis6s k partir de poulet 

29. Proc6d6 selon Tune quelconque des revendications 

1 k 27, dans lequei les produits alimentaires sont 35 
r6alis6s k partir de poisson. 

30. Proc6d6 selon I'une quelconque des revendications 
1 a 27, dans lequei les produits alimentaires enro- 
bes component une couch e de chapelure appfi- 40 
quae sur ceux-ci aprds I'eniavement depuis la 
seconde surface de support. 

31 . Proc6d6 selon Tune quelconque des revendications 

1 a 30, dans lequei les produits alimentaires enro- 45 
b£s sous soumis a une atape de traitement suppia- 
mentaire apras I'eniavement depuis la seconde 
surface de support afin de fixer au moins la couche 
externe du matariau d'enrobage. 

50 

32. Procada selon la revendication 31, dans lequei les 
produits alimentaires enrobes sont congeias. 

33. Proc6d6 selon la revendication 31, dans lequei les 
produits alimentaires enrobas sont frits rapidement. 55 

34. Procada selon la revendication 33, dans lequei les 
produits alimentaires enrobas sont retournas lors 
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